3243 of mitochondrial DNA] has been reported [3][4][5][6].
Introduction
tem 2400 (Perkin-Elmer Corp., Norwalk, CT, USA). The forward primer was 5∞-(3130)AGGACAAGAGDiabetes mellitus (DM ) is regarded as the most AAATAAGGCC(3149)-3∞, and the reverse primer was common primary end-stage renal disease (ESRD) in 5∞-(3301)TAAGAAGAGGAATTGAACCTCTGACCTTA-A(3272)-3∞. The amplification conditions were 35 cycles of the USA [1] and Japan [2] . Recently, a high prevalence denaturation at 94°C for 30 s, annealing at 55°C for 30 s and of diabetic patients with a mutation in a mitochondrial extension at 72°C for 1 min, with an initial extra 3 min gene [a A-to-G mutation at nucleotide position (np) denaturation at 94°C. The amplified fragments (172 bp) were digested with restriction endonuclease HaeIII . Both the alternate and the original sequences of 3146-3149 (GGCC ) were cleaved at these positions using HaeIII. Digested fragments were separated on an 8% polyacrylamide gel. The mutant was characterized by three distinctive fragments of 97, 57 and 18 bp. Whereas two distinctive bands of 154 and 18 bp were shown to denote the normal subjects. The nucleotide sequence was confirmed by sequencing the amplified products using Autocycle Sequencing kit (Amersham Pharmacia Biotech, Sweden) after cloning into a pCR2.1 vector (Invitrogen, CA, USA).The frequency of the A-to-G mutation at np 3243 of mitochondrial DNA was determined by colony direct PCR and RFLP of subloned PCR products, which randomly selected more than 40 colonies in each specimen.
Results
The characteristics of our subjects are shown in Table  1 . They consisted of 26 patients with hearing loss, 26 patients with hearing loss and DM, and 106 patients with DM alone. The type of DM was as follows: one patient with hearing loss and DM, four with DM had insulin-dependent diabetes mellitus (IDDM ) and the rest had noninsulin-dependent diabetes mellitus (NIDDM ). Of the 158 dialysis patients, mutation at The patient with the tRNALeu(UUR) 3243 mutation subjects, only one dialysis patient with DM and sensory hearing loss was a 42-year-old male who had undergone CAPD for had the tRNALeu(UUR) 3243 mutation in mtDNA ( lane 1). the 13 months prior to the study. He was thin (body presence of mutant mtDNA resulted in the formation of 97 and 57 bp fragments. Lanes 2 and 3 indicate control subjects and lane M weight, 40.8 kg; height, 153 cm) with a lot of body indicates the DNA size marker.
hair on his hands and legs. He had presented bilateral sensory hearing loss since he was 20 years of age and proteinuria since he was 21 years of age. He developed encephalopathy, lactic acidosis and stroke-like episodes NIDDM at 28 years of age, which was controlled with (MELAS) [10] . However, several studies have sugdiet. He also showed hypertrophic cardiomyopathy gested that this mutation is associated with DM and/or and Wolff-Parkinson-White syndrome. Figure 2 shows deafness without neurological involvement [3] [4] [5] [6] . the electron-microscopy findings of his cardiac muscle Previous studies concerning this mutation are summarbiopsy specimen. Large and small mitochondria with ized in Table 2 . The prevalence of this mutation is abnormally developed cristae were observed. The fre-approximately 1.5% of the diabetic population quency of the A-to-G mutation at np 3243 in mitochon-throughout the world [11] . In addition, the prevalence drial DNA extracted from peripheral leucocytes was of this type of mitochondrial diabetes combined with 13.3%, while mitochondrial DNA extracted from a deafness is >60% [4]. Jansen et al. [8] reported that cardiac biopsy specimen was 54.5%. His mother also four cases of this mutation were identified from posthad renal disease and deafness, however, DNA analysis renal transplant patients, and one of 63 suspected was not performed because she refused.
Alport's syndrome patients showed heteroplasmy for the 3243 mutation. All of their patients also had hearing loss and were misdiagnosed with Alport's Discussion syndrome [8]. Alport's syndrome is associated with deafness and hereditary familial congenital nephritis, X-linked inheritance is the most common mode of A mitochondrial gene mutation at np 3243 was originally found in patients with mitochondrial myopathy, transmission. Male patients with Alport's syndrome are often infertile, most cases are maternally transmitIn this study, the prevalence of the mutation at tRNALeu(UUR) 3243 in dialysis patients with DM and/or ted, due to the development of severe diseases. These similarities are one reason for misdiagnosing Alport's deafness was 3.8%. However, the overall prevalence was below 1% in dialysis patients with diabetes and/or syndrome and mitochodrial gene disease, which is exclusively maternally transmitted with deafness.
deafness. The reason for the low prevalence rate was
